A Toxicity study on Vilangathi Chooranam by Ragukumar, J
 A TOXICITY STUDY ON  
“VILANGATHI CHOORANAM” 
 
Dissertation Submitted To 
 THE TAMILNADU Dr.M.G.R MEDICAL UNIVERSITY 
Chennai – 32 
 
For the Partial fulfillment in  Awarding the  Degree of 
DOCTOR OF MEDICINE (SIDDHA) 
(Branch – VI,  Nanju Noolum Maruthuva Neethi Noolum) 
 
 
Department of  Nanju Noolum Maruthuva Neethi Noolum 
Government Siddha Medical College 
Palayamkottai – 627 002 
 
APRIL – 2013 
ACKNOWLEDGEMENT 
 
 Thanks to the Divinistic Siddhars whose work made me to work in the 
field of Dravidian Medicine. 
 My hearty thanks to My Parents Mr. A.Jeyaraman, &                    
J.Seetha, my brother Mr.J.Jayabarathi and Dr.S.Jey whose help and 
blessings made me to complete this work. 
  I wish to express my sincere thanks to the Tamil Nadu Dr.M.G.R 
Medical University, Chennai for their permission to take this study. 
 I express my gratitude to Prof.Dr.N.Chandramohan Doss M.D(s), 
Principal and Prof.Dr.S.Soundararajan M.D(s) Vice-Principal, Government 
Siddha medical college, Palayamkottai for patronizing the work by providing all 
the necessary facilities. 
 My sincere thanks to  Prof.Dr.R.Kamalam M.D(s), Head of the 
Department, PG Department of Nanju Noolum Maruthuva Neethi Noolum, 
Government Siddha Medical College, Palayamkottai for her valuable guidance, 
moral support and suggestion in carrying out this dissertation work. 
 I express my sincere thanks to Dr.M.Thiruthani M.D(s) Reader, PG 
Department of Nanju Noolum Maruthuva Neethi Noolum, Government Siddha 
Medical College, Palayamkottai for their encouragement and valuable support 
during this work. 
 My cordial thanks to Dr.S.D.Krishnakumar M.D.(s), Lecturer, PG 
Department of Nanju Noolum Maruthuva Neethi Noolum, Government Siddha 
medical college, Palayamkottai for their valuable guidance, whole hearted 
admiration and inspiration of this study. 
  I am grateful to Dr.M.P. Abdul Kader Jeylani M.D(s), Lecturer, PG 
Department of Nanju Noolum Maruthuva Neethi Noolum, Government Siddha 
Medical college, Palayamkottai for his valuable advice and help in carrying out 
this dissertation work successfully. 
  I thank Dr. M.Subbulakshmi M.D(s)., Asst. Lecturer for her guidance in 
carrying out this dissertation work. 
  I wish to express my sincere thanks to Mr.M.Kalaivanan M.Sc., 
Lecturer, and other staffs of PG Department of Pharmacology, Government 
Siddha Medical college, Palayamkottai for carrying out drug administration and 
animal dissection in this dissertation work for toxicological study. 
 I whole heartedly acknowledge Prof.Dr.K.Swaminathan M.B.B.S, 
M.D. (Pathology), Department of Pathology, Tirunelveli Medical College, 
Tirunelveli for doing histopathological studies in animal visceras. 
   Thanks to Prof.N.Nagaprema M.Sc., Head of the Department, 
Department of Biochemistry, Government Siddha Medical College, 
Palayamkottai and other staffs for their valuable help in carrying out 
Biochemical Analysis for this dissertation work. 
Thanks to Dr. Murugesan, Scientific officer, Gr-I, SAIF, IIT-Chennai -
36 for carrying out the qualitative and quantitative analysis of the drug. 
 I express my thanks to Mrs.Poonkodi M.A., M.LIS the librarian, 
Government Siddha Medical College, Palayamkottai, for permitting me to 
utilize the college library for this dissertation work. 
 I thank My friends of Toxicology Department for their help timely help in 
completing this dissertation work. 
  Finally, I am very thankful to the computer centre, Mr. M.Maharaja, 
Maharaja DTP services Tiruchendur road, Palayamkottai for his help in     
bringing out this work apace. 
 
CONTENTS  
Page No 
       ACKNOWLEDGEMENT        
I. INTRODUCTION 1  
II. AIM AND OBJECTIVES 7 
III. REVIEW OF LITERATURE   
A. SIDDHA ASPECTS 8 
B. MODERN ASPECTS 39 
C. TOXICOLOGICAL ASPECTS 59 
D. ANUPANAM 60 
IV. MATERIALS AND METHODS   
A. PREPARATION OF TEST DRUG 68 
B. QUALITATIVE AND QUANTITATIVE STUDY 70 
C. PRECLINICAL TOXICITY STUDY 73 
i. ACUTE TOXICITY STUDY 78 
ii. CHRONIC TOXICITY STUDY 81 
V. RESULTS AND INFERENCE  
i. QUALITATIVE AND QUANTITATIVE ANALYSIS 84 
ii. ACUTE TOXICITY STUDY 90 
iii. CHRONIC TOXICITY STUDY 97 
iv. BIO STATISTICAL ASPECTS 102 
VI. DISCUSSION 112 
VII. SUMMARY 114 
VIII. CONCLUSION 116 
IX. BIBLIOGRAPHY   
 
 1 
INTRODUCTION 
INTRODUCTION 
Siddha system is generated from Dravidian culture. It is one of the 
most traditional system of medicine. It is a gift to mankind by ancient 
siddhars .It is a unique system of medicine and has a perfect science. 
 
Ever since the Human life existed on the Earth, there lived other living 
beings also, such as plants and creatures side by side. Whenever human 
beings are affected with illness on earth, there exists method of curing also 
against the illness or diseases. The Siddha system is known to be the most 
Ancient system of Medicine which was developed by the Siddhars. The 
Siddhars did various research works on Mother Nature and formulated 
excellent medicines prepared from plants, animals and minerals. 
 
Siddhars are said to be attained by astamasiddhi. Siddha system of 
medicine is based on "Tridosha theory" and "Panchaboothas theory". 
 
Siddhars had concept that a healthy soul can only be developed 
through a healthy body. So they developed methods'' and medication that are 
believed to strengthen their physical body and their souls. They practiced 
intense yogic practices, including years of periodic fasting and meditation, 
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and were believed to have achieved supernatural powers and gained the 
supreme wisdom and overall immortality. Through this spiritually attained 
supreme knowledge, they wrote scriptures on all aspects of life, from arts to 
science and truth of life to miracle cure for diseases. 
 
  Analysis of the disease is based on the principles of tridoshas. It 
quotes that "dearrangement in the normal ratio of vatha, pitha, and kabha 
leads to abnormal health in the human system. 
 
According to the Siddha medicine, various psychological and 
physiological functions of the body are attributed to the combination of 
seven elements:  saaram (plasma) responsible for growth, development and 
nourishment, chenneer (blood) responsible for nourishing muscles, 
imparting colour, ooun (muscle) responsible for shape of the body. 
kolhzuppu (fatty tissue) responsible for oil balance and lubricating joints. 
elumbu (bone) responsible for body structure and posture and movement. 
moolai (bone marrow)responsible for strength sukilam (semen) responsible 
for reproduction. 
 
The drugs used by the Siddhars could be classified into three groups: 
mooligai (herbal product), Thathu (inorganic substances) and 
jeevam.(animal products). 
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The drugs used in siddha medicine were classified on the basis of five 
properties: suvai (taste), gunam (character), veeriyam (potency), pirivu 
(class) and seikai (action). 
 
  The mukkutram are vatham, pitham and kabam. In each and 
every cell of the body these three doshas co-exist and function 
harmoniously. 
 
 Vatham 
o It refers to one of the three doshas.  
o This is made of air and ether.  
o This functional unit is characterized by movement, coldness, 
lightness and dryness in the body.  
o When imbalanced it produces pain in various parts of the body. 
 Pitham 
o It refers to one of the three doshas.  
o This is made of fire and water.  
o This functional unit is characterized by heat, temperature and 
digestion in the body.  
o When imbalanced it produces heat and burning sensation in the 
body.  
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 Kabam 
o It refers to one of the three doshas.  
o This is made of earth and water in our body.  
o It is characterized by fluidity, strength and nourishment.  
o When imbalanced it produces heaviness and phlegm in the 
body  
  
  Our body is maintained by the normal proportion of Vatham, Pitham 
and Kabam. But if any derangement in this, results in disease. So the Siddha 
medicine is based upon the Panchabootham and Mukkutram theory. The 
human body is composed of  96 thathuvam or constituents. The Natural 
substances whether based on flora (plant), Chemicals (metals, minerals) and 
Fauna (Animal) having Medical properties have been classified into three 
groups in Siddha Materia Medica. 
1. Thavaram (Flora) 
2. Thathu  (Metals, Chemicals) 
3. Jeevam (Fauna) 
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  Under the second category “Thathu”, subdivisions have been 
classified as follows. 
 1. Uloham  (Metals) 
 2. Karasaram (Salts) 
 3. Pashanam (Arsenic) 
 4. Uparasam  
  . 
  The Great Siddhars have explained the gunam of each drug is the vital 
action of the drug and a single drug is administered to different diseases by 
only changing the vehicle   (Anupanam) according to the nature of the 
disease. A subtance which is harmless in small quantities, may act as poison 
and cause death when taken in large quantity. While doing toxicological 
studies the safety alert dosage, duration of its usage, precaution, adverse 
effects of the medicine, all these things  must be taken into consideration. 
 
  In this modern world the scientific researches are surprisingly 
developing and are producing good results. Inspite of the fact that Siddhars 
had indicated dosage, duration  of its usage, the medicinal advantages and 
toxic contents of the medicines in their manuscripts, only through modern 
scientific researches, one can do the pharmacological, therapeutical and 
toxicological studies successfully. These studies  pave way for comparing 
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Siddha medicine with the modern drugs and to make the world realise the 
potentialities of our Siddha medicine. 
 
  The Vilangathi Chooranam have a  characteristic feature of treating 
a number of disease as in short term and long term administration. So I have 
selected Vilangathi Chooranam for my dissertation study. 
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AIM AND OBJECTIVES 
   
  The main aim of this study is to assess the safety of the drug 
“Vilangathi chooranam” on albino rats under various dose level of drug 
administration especially in chronic toxicity study. 
 
  The studies includes the following objectives 
 
 To establish the acute and chronic toxicity of the drug 
 To evaluate the biochemical analysis of the medicine 
 To analyse the haematological investigation and histopathological 
study of the organs such as kidney, liver, and heart in albino rats 
 To create an awareness among the practitioners of siddha to go for 
further study of the adverse effects of the drug. 
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GUNAPADAM ASPECT 
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 fisqfQI!uqi<k<kqeq!
.! hkiIk<k! G{uqtg<gl<< < << < << < <?! hg<gl<! w{<!< < << < << < < .!
751?!g{<[silqhqt<jt< << << < ?!hkqh<H!<<< –!2::9!
ohiKg<G{l<< << << <!
!
! “hi{<M!Gm<mr<!Ge<ll<!hVf<K~z!Ofib<!uikf<< < < < < < < << < < < < < < << < < < < < < <!
! kQ{<M!kqiquqmR<!sqvf<!K{<m!Q < < < <Q < < < <Q < < < < –!fq{<mlc<<< !
! Ofib<!uqtr<gg<!gim<mik!F{<gqVlq!biseh<H{<< < < < < < << < < < < < << < < < < < <!
! uib<uqtr<gir<!gim<muqMliz<< < < < << < < < << < < < <”/!
!!!!
!
!! uib<uqtr<gk<kiz<!hi{<M?!Gm<ml<?!Ge<ll<?!nkqK~zl<?!uiB?!si<h<h!
uqm!kiuv!uqmr<gt<?! sqvS! fisq?!ubqX!-jugtqz<!d{<miGl<! Ofib<!
nxqkx<G!niqb!se<eg<gqVlq?!hgf<kvl<!-ju!Ohil</!
.!ngk<kqbi<!G{uigml<< < << < << < <!
“uib<!uqmr<gk<kqe<!ke<jl?!kqg<kl<!uqtl<hqMXgMOu!kQ< < < < < < < < Q< < < < < < < < Q< < < < < < < < Q]<{l<< << << <!
lmr<gzq!zGOu!V<<< ]l<!utV<<< ]<{r<!gVuqhigf<< < << < << < <!
okimr<gqb!uikk<OkiM!okiz<gqVlq!uq< < << < << < < ]L!lx<jx<<< !
obiMr<gqMr<!ghL!ole<Ox!Bjvk<kei<!lVk<KXOziI< < < < < << < < < < << < < < < < ”/!
!
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-ke<!ohiVt<;< << << < !
!
!! uib<uqmr<gl<! .!gM?!kqg<k!SjugjtBl<?!d]<{!uQiqbk<jkBl<?!
kQ]<{?!V]?!zG!G{r<gjtBl<?gMuq!higk<jkBl<!ogi{<mK!uikl<?!
gqVlq?!uq]l<?!ghl<!Lkzqbux<jxg<!g{<cg<Gl</!
! “lx<Xlu<!uqmr<gx<!kiE!lVuqb!uVsqlf<k< < < < << < < < << < < < < !
! Lx<xq<<< P!Lkv!Ovig!LX!$jz!hi{<M!G<<< ]<mR<< << << <!
! osx<xqE!hUk<vr<!Ge<hlR<!sqvoliM!fisqOfiB< < < < << < < < << < < < < !
! Lx<xqb!K~zlixq!LMG!OfibiUf<!kQIg<Gl<!)24*< < Q < << < Q < << < Q < < ”!
-ke<!ohiVt<!
!! hqe<El<! -u<! uib<uqmr<gl<! nVsq?! lf<kl<?! dkvOvigl<?! $jz?!
hi{<M?! G]<ml<?! hUk<kqvl<! Ge<ll<?! sqvOvigl<?! fisqOvigl<?! ^<K~zl<!
Ngqb!hq{qgjtBl<!Ohig<Gl</!
! ! ! ! ! ngk<kqbi<!juk<kqb!vk<es<!SVg<gl<< < < < < < << < < < < < << < < < < < <!
! ! ! ! ! S.P. vils<sf<kqve<< < << < << < <?!Ng <^M!2::5<<< !
! ! ! ! ! hg<gl<!w{<!< < << < << < < .!377!
! !
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nvk<jk!<<< –!Alpinia officinaram Hance 
Family   : Zingiberaceae 
English Name  : Lesser galangol. 
hbe<hMl<!dXh<H! ;!! lm<mfqzk<k{<M!(Rhizome) 
Sju! ! ! ;! giIh<H!
ke<jl! ! ! ;! ouh<hl<!
hqiqU! ! ! ;! giIh<H!
!
osb<jg<<< !
 Ogijpbgx<xq!)Expectorant) 
 ouh<hgx<xq! )Diuretic) 
 hsqk<kQk<K~{<c!)Stomachic) 
 
lVk<Ku!G{l<<< <!
!! ofR<Sg<! Ogijp?!=jt?!-Vlz<?!fim<hm<m!Jbl<?!gvh<hie<?!liIH!
Ofib<?! uQg<gl<?! hz<Ofib<?! uikOsi{qkl<?! ghSvl<! Ngqb! -jugjth<!
Ohig<Gl<!hsqjb!kVl</!
! “nvk<jkbqe<!G{k<jkg<!Ogtqi<!ng<giR<!sf<kq< < < < < < < << < < < < < < << < < < < < < < !
! Ohig<Gl<!dvk<okiV!-Vlz<!lix<Xl<!yr<gqb!dkqvl<!Ohig<Gl<< < < < < < < < < << < < < < < < < < << < < < < < < < < <!
! -jvk<kqMr<!gisolm<Ml<!uqR<sqb!%cbLf<kQVl<< < < < < < Q << < < < < < Q << < < < < < Q <!
! Svk<jkBl<!fQg<G!ole<X!osie<eK!Ouk!F~Oz< < Q < < << < Q < < << < Q < < < ”   (WM*!
!! ! we<x!himziz<!-ke<!lVk<Kug<!G{k<jk!nxqbzil</
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ohVr<gibl<< << << <!
Botanical name :  Ferula asafoetida 
Family  :  Apiaceae 
Vernacular name :  
  Eng :  Asafoetida 
  Sans :  Hingu 
  Hind :  Himg 
  Mal :  kayam, Karikkayam, Perungayam 
  Tel :  Inguva 
  Kan :  Hingu 
Distribution 
  Wild in punjab, Kashmir, Iran and Afghanistan  
- Indian medicinal plant vol 3 2004 (P.No:13) 
OuXohbi<gt<;< << << < !
! nk<kqbigqvgl<?! -r<G?! -v{l<?! -vilml<?! gf<kq?! gibl<?! sf<K!
fisl<?!H,kfisl<?!uz<zQgl</!
! ! ! ! ! .G{himl<!&zqjg!uGh<H!)h/w{<;!551*< < << < << < < !
! Osileikq?! Nmg{<mgiiq?! Nkq! -f<K~tq?! %vil<?! dg<gqkl<?!
Gf<kgl<?!Gm<mil</!
! ! ! ! ! .!hR<sgiuqbl<!fqg{<M!3111!)h/w{<;!335*< < < << < < << < < < !
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Habitat: 
 Small plant (herb)   
- Indian materia medica Vol I 1996 (P.No:537) 
Part used: 
 Resinous exudate of the root. 
 
Adulteration: 
 Gum arabic, resin, gyspsum, red clay, chalk, barely, wheat, wheat 
flour, potato slices etc., are reported to be used for adulterating asafoetida. 
-Indian medicinal plants 2004 (P.No:13) 
!
Sju!! ;! jgh<H?!!gvgvh<H!
ke<jl<<< ! ;! ouh<hl<!
hqiqU!! ;! giIh<H!
.!G{himl<!&zqjg!uGh<H!)h/w{<;!81:*< < << < << < < !
Constituents: 
 Aromatic oil 
 Sulphur 
 Ferulic acid  
 Umbelliferone 
 Malic acid 
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 Acetic acid 
 Formic acid 
 Valerinic acid  
      - Indian materia  medica (P.No:538) 
osb<jggt<;< << << < !
! ouh<hL{<mig<gq! ! .!! Stimulant 
! ngm<Muib<ugx<xq!! .! Carminative 
! -squgx<xq! ! ! .! Antispasmodic 
! Ogijpbgx<xq! ! .!! Expectorant 
! lzlqtg<gq! ! ! .! laxative 
! HPg<ogiz<zq! ! .! Anthelmintic!
! sqXfQIh<ohVg<gq! ! .! Diuretic 
! gill<!ohVg<gq! ! .! Aphrodisiac 
! VK!d{<mig<gq! ! .! Emmenagogue 
.!G{himl<!&zqjg!uGh<H!)h/w{<;!81:*< < << < << < < !
fvl<Hvlig<gq! ! .! Nervine tonic 
! osiqh<H{<mig<gq! ! .! Digestive 
! ouh<hgx<xq! ! ! .! Sedative  
! ! ! ! ! .!Indian medicinal plant Vol-3 (P.No.13) 
FjvbQvz<!ouh<hL{<mig<gq.!!Pulmonary stimulant 
        - Indian materia medica (P.No.538) 
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Pharmacological action: 
1.  Antioxidant activity 
2. Antispasmodic activity 
3. Antiviral activity 
4. Hypotensive  activity 
5. Mollasscicidal activity 
!
Sk<kq!Ljxgt<;< << << <  
 oux<xqjzsixqz<! &e<X! l{qOfvl<! Dx! juk<K! dzi<k<kq!
wMg<g!Sk<kqbiGl</!
 kiljvbqjzs<! six<xqz<! &e<X! l{qOfvl<! Dx! juk<K!
oubqzqz<!dzi<k<kq!wMg<g!Sk<kqbiGl</!
 kiljvbqjz!six<xqOz!&e<X!l{q!Ofvl<!njvk<K!oubqzqz<!
jug<g!Sk<kqbil</!
 ohVr<gibk<jk!uqtg<og{<o{bqz<!ohiiqk<okMg<g!Sk<kqbiGl<!
 ohVr<gibk<jk!Nm<Mh<hizqz<!Oug!juk<K!wMg<g!Sk<kqbiGl</!
.svg<G!Sk<kq!osb<Ljxgt<!)h/w{<;23*< < < < << < < < << < < < < !
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ohiKG{l<;<<< !
! “kf<kOu!kf<k!&zk<okPl<hq{q< < < << < < << < < < !
! ! sVugitl<!uqVs<sqgr<gQml<!li< < < Q << < < Q << < < Q < !
! lf<kl<uikl<!dkiui<k<kl<!nz<Gz<Ofib<< < < < < < < < << < < < < < < < << < < < < < < < <!
! ! liIher<gm<m!Ge< << << < <ll<lOgikvl<< < << < << < <!
! df<K!ogi<h<!hk<kqe<!uqk<kqvR<$jzs<!$I< < < < < < < << < < < < < < << < < < < < < < !
! ! dkqvh<H,s<sq!sqOzk<Klk<KXl<!uzq< < < < << < < < << < < < < !
! uf<kolb<g<gMh<!OhicjuLx<XOl< < < < << < < < << < < < < !
! ! liBfiXfx<!gibr<gqjmg<gqOe< < << < << < < ”!
- OkjvbI!G{uigml<<<<!
!
! ohVr<gibk<kiz<! hz<! hz<zc! Ofib<gt<?! hil<H! fR<Sgt<?! Okt<!
fR<S?! lf<kl<?! Wh<hl<?! uikl<?! $kguiB?! Ge<ll<?! ohVubqX?!
$kgs<$jz?! GVkqbqZt<t! F{<HP?! Jbk<kiz<! hqxf<k! uzqgt<?!
dmz<gMh<H!-jugt<!Ohil</!
!  
lVk<Ku!hbe<gt<;< < << < << < < !
 ohiiqk<k! ohVr<gibk<jk! OgipqLm<jm! lR<sm<gVOuiM!
OsIk<K{<{!uxm<cVlz<?!hg<g$jz!OhiGl</!
 ohVr<gibk<jk! fz<oz{<o{bqz<! Osi<k<K! gib<s<sq! ucgm<c!
giKg<G!uqm!giKuzq!fQr<Gl</!
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 hqvsuqk<k!oh{<[g<G! 4!Ge<xq! wjm!uQkl<! hjeouz<zk<kqz<!
juk<K! giz<! l{q! Ofvk<kqx<G! yV! Ljxbig! ogiMk<K! uv!
fR<S!uqjvuqz<!outqbiGl</!
.!hkiIk<k!G{!uqtg<gl<< < << < << < <.!&zui<g<gl<!2::9!)h/w{<;!659*< < < << < < << < < < !
 Blaster of asafoetida is a good stimulant application to the chest of 
children suffering from whooping cough. 
 In all wounds and ulcers it is an excellent application as it favour 
rapid healing.!
 Asafoetida enema is an effectual means of removing thread-worms 
from the rectum and lower bowel.!
 - Indian materia medica Vol I 1996 (P.No.539) 
OsVl<!lVf<Kgt<;< < << < << < < !
2/!Oleq!-zu{!$v{l<<<<!
! ntU! ;!! kqiqgc!)&e<X!uqvz<!ntU*!
! nEhiel<! ;!! Gtqi<f<k!fQI!
! kQVl<!Ofib<!;!! wk<kjgb!ogicb!ubqx<Xuzq?!Ge<ll<?!$kg!uiB/!
! ! ! ! .!g{<[silqh<!hvl<hjv!juk<kqbl<!)h/w{<;!227*!
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3/!hqmizu{!$v{l<;<<< !
! ntU! ;!! kqiqgc!)&e<X!uqvz<!ntU*!
! nEhiel<! ;!! Gtqi<f<k!fQI!
! ! kQVl<!Ofib<!;!! n\Qv{l<?!ubqx<XohiVlz<?!klvg!uiB?!Ohkq?!!
!!! ! ! ubqx<Xuzq!! !
.!hkiIk<k!G{!uqtg<gl<!< < << < << < < .!kiKsQu!ui<g<gl<!)h/w{<;!263*Q < < < <Q < < < <Q < < < < !
!
4/!gib!Ozgqbl<;<<< !
! ntU! ;! 2!uvigoejm!)5/3!gqvil<*!
! ! kQVl<!Ofib<!;!! $kg!sl<hf<klie!hz!hq{qgt<?!^<k<iQgTg<G!!
gi[l<!&Is<si!Ovigl<!
!! ! .!hkiIk<k!G{uqtg<gl<< < << < << < <.&zui<g<gl<!2::9!)h/w{<;!65:*< < < << < < << < < < !
!
5/!uq]ilqi<k!olPG<<< !
! ntU! ;!! 2.2!¼!lqtG!)76!lqgq!.!92/36!lqgq*!
! nEhiel<! ;!! hjeouz<zl<!
! kQVl<!Ofib<!;!! si<u!uikl<?!hil<Hgc?!fib<gc?!wzqg<gc?!!
H,vie<gc?!sqXhil<Hgc?!u{<M?!Gtuq!uq]l</!
! ! ! !!!! .!g{<[silqh<!hvl<hjv!juk<kqbl<!)h/w{</321*< < < < < << < < < < << < < < < < !
!
6/!\Qe<E!lik<kqjvQ < <Q < <Q < < !
! ntU! ;!! Ge<xq!)241!lqgq*!
! kQVl<Ofib<! ;!! kjzuzq?!hqmiquzq?!\zOki]l<?!jsk<kqbl<?!!
giK!Gk<kz</!
!
! ! ! ! .!sqgqs<sivk<f!kQhl<!)h/w{<;!249*< < Q < << < Q < << < Q < < !
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Rf;F;;; !
!! dzi<f<k!-R<sqOb!Sg<ogeh<hMl<!!
! hbe<hMl<!dXh<H!;!!gqpr<G!)dzi<f<kK*!
!
OuXohbi<gt<;< << << < !
!
!! nVg<ge<?! nkgl<?! Ni<k<vgl<?! dhGz<zl<?! gMhk<kqvl<?! S{<c!
osi{<c?! osthe<el<?! osui<{l<?! fuSX?! figvl<?! loft]kl<?!
uqs<uOh]\l<?!!uqmLcb!nlqi<kl<?!Oui<g<ogil<H/!
!
osb<jg;<<< !
• ouh<hL{<mig<gq!
• hsqk<kQK~{<c!
• ngm<Muib<ugx<xq!
!
! Sju!! ;! gii<h<H!
! ke<jl! ;! ouh<hl<!
! hqiqU!! ;! gii<h<H!
!
G{l<!;<<< !
!! S,jzlif<kl<!ofR<osiqh<H!OkimOlh<!hl<lpjz!
! &zl<!-jvh<hqVlz<!&g<GfQi<!.!uizgh!
! Okimlkq!sivf<!okimi<uik!Ge<lfQi<f<!
! Okiml<N!ll<Ohig<GR<!Sg<G/!! .!!ngk<kqbi<!G{uigml< << << < << <<!
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!! lii<ohiqs<sz<?! HtqObh<hl<?! -jvh<H?! -Vlz<?! gpqs<sz<?! fQOvx<xl<?!
giKGk<kz<?!LgOfib<?!hi{<M?!JbSvl<!Ngqbju!kQVl</!
!
Sg<G!gx<hl<;< < << < << < < !
!! Sg<gqjeh<!ohic!osb<K!S,v{lig<gq!
! bqg<gqvk<!kqZ{<cm!ubqx<!oxiqUOhir<!
! GcfQi<!osb<kjkg<!Gcfqk!fe<jlbil<!
! ! ! ! ! ! .!Okve<!ou{<hi< << << < !
!! !
!! Sg<G! K~jt! gVl<H! -vsk<kqz<! Osi<k<K! gijzbqz<! dm<ogit<t!
ubqx<oxiqs<sz<!fQr<Gl</!
!
Sg<gqe<!lVk<Ku!hbe<gt<;< < < < << < < < << < < < < !
• Sg<jg! gtq! osb<K! ofx<xqg<gqm! kjzuzqBl<?! gPk<kqe<!
lQkqm!oki{<jm!uzqBl<?!HVuk<kqe<!lQkqm!n{<jl!hii<ju!
ogMkqBl<!fQr<Gl<!
.!!Okve<!ou{<hi< << << < !
• Sg<jg!njvk<K!&m<M! uQg<gr<gTg<G! H,suQg<gl<! fiTg<G!
fit<!GjxBl</!
• Sg<jg! Ljzh<hiz<! uqm<mjvk<K! ofx<xqbqz<! hx<xqm<M!
ofVh<hez<!hMl<hc!gim<m!kjzuzq!fQr<Gl</!
• Sg<jg!uibqz<!-m<M!olz<z!hz<uzq!Ohil</!
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• yV! sqX! K{<M! Sg<jg! gikqEt<! osZk<k! gikjmh<H?!
gjth<H!fQr<Gl</!
• Sg<jg! ole<X! sivk<jk! lm<Ml<! uqPr<g! oki{<jmg<gm<M?!
Gvz<!gl<lz<!fQr<Gl</!
• Sg<G?! sivjmOui<! -v{<jmBl<! slhiglig! Osi<k<K! GcfQi<!
osb<K{<{!lf<kl<!fQr<Gl<!
• Sg<G! sivjmOui<! -v{<jmBl<! slhiglig! Osi<k<K! GcfQi<!
osb<K{<{!lf<kl<!fQr<Gl</!
• se<equik! Svl<! fQr<g?! Sg<G?! nvk<jk?! wVg<gl<! Oui<?!
ofis<sqg<!ogiPf<K?!ohVlvh<hm<jm!Ngqbux<jx!yOv!wjm!
wMk<K!GcfQi<!osb<K!d{<{Ul</!
• Sg<Gk<K~t<!.!&uqvz<!ntU!
• gxf<k!hSl<hiz<!.!281!lq/zq/!!!Osi<k<Kg<! ogiMg<g! hsq!
d{<miGl</!
Sg<jg!Lkzigg<!ogi{<m!lVf<Kgt<;< < < < << < < < << < < < < !
osthig<b!S{<c!Ozgqbl<< < << < << < <!
nEhiel<!;!!<<< hiz<!
ntU!;!!!3Lkz<!!9!gqvil<!
kQVl<! Ofib<! ;! !Q < <Q < <Q < < ! out<jt?! utqOfib<gt<?! Ge<ll<?! hsqbqe<jl?! fQi<!
Dxz<?!S,kqgiuikl<?!ubqx<X!Ofib<!Ohie<xju/!
!
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figvikq!S,v{l<;<<< !
ntU! ;!!3!–!4gq!
nEhiel<!;!!<<< !Oke<?!kbqi<!
kQVl<!Ofib<!;!!Q < <Q < <Q < < nkqsivl<?!gqvi{q?!Ge<ll<!
!
gir<jgb!umgl<< << << <!
ntU! ;!!2!–!3!
nEhiel<;!!<<< !-touf<fQi<!
kQVl<!Ofib<!;!!Q < <Q < <Q < < !&zl<!
!
Sg<G!OsVl<!hqx!lVf<Kgt<< < < << < < << < < <!
!
nm<m!S,v{l<< << << <!
ntU! ;!!2!–!4gq!
nEhiel<!;!!<<< !OsiXme<?!ofb<!gzf<K!d{<{Ul<!
kQVl<!Ofib<!;!!Q < <Q < <Q < < !Ge<ll<?!uik!hqk<k!lf<kl<!kQVl<!
- ngk<<<<kqbi<!juk<kqb!sqf<kil{q< < << < << < < !
Obigvi\Gg<GZ<<< !
ntU! ;!!3!–!4gq!
kQVl<!Ofib<!;!!Q < <Q < <Q < < fMg<Guikl<?!uqz<uikl<?!kqlqi<!uikl<!
!
uii<h<hk<kqbikq!S,v{l<;< < < << < < << < < < !
ntU! ;!!3!–!4gq!
nEhiel<!;!!<<< -touf<fQi<!
kQVl<!Ofib<!;!!Q < <Q < <Q < < gpqs<sz<?!hi{<M?!Suisgisl<?!Ge<ll<!
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kitqshk<kqiq!umgl<;< << << < !
ntU!;!!2!lik<kqjv!
nEhiel<!;!!<<< Oke<!
kQVl<!Ofib<!;!!Q < <Q < <Q < < uif<kq?!uqg<gz<?!-jth<hqVlz<?!Lk<Okiml<!
!
gf<kg!-vsibel<;< << << < !
ntU!;!!2!–!4!gq!
nEhiel<!;!!<<< hiz<!
kQVl<!Ofib<!;Q < <Q < <Q < < !!OlgS,jz?!uqv{l<?!gqvf<kq!
!
-zSeHm<c;<<< !!
ntU!;!!3!gq!
nEhiel<!;!!<<< Oke<!
kQVl<!Ofib<;!!Q < <Q < <Q < < Ge<ll<?!ohVubqX?!gisl<!
!
-Ozigilqi<k!-vsibel<;< << << < !
ntU!;!!3!.!4!gqvil<!
nEhiel<!;!!<<< -R<sqfQi<?!-tfQi<?!ofb<?!Oke<?!Olii<!
kQVl<!Ofib<!;!!Q < <Q < <Q < < sbl<?!hi{<M?!Ge<ll<?!gilijz!
!
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lgiuqz<zikq!-Ozgqbl<;< << << < !
ntU!;!!6!gqvil<!
nEhiel<!;!<<< hiz<!
kQVl<!Ofib<!;!!Q < <Q < <Q < < !hi{<M?!hqkkl<?!Sjubqe<jl?!gilijz!
!
G{<mzikq!-Ozgqbl<;< << << < !
ntU!;!!6!gqvil<!
nEhiel<!;!<<< hiz<!
kQVl<!Ofib<;!!Q < <Q < <Q < < uikg<gm<M?!s,jz?!uxm<sq?!uqg<gz<?!gqvi{q!
!
Nk<kqvikq!-Ozgqbl<< << << <!
ntU!;!!6!gqvil<!
nEhiel<!;!<<< hiz<!
kQVl<!Ofib<!;Q < <Q < <Q < < !!Olii<g<gpqs<sz<?!uib<U!
!
HtqObijvg<!gqVkl<!;< << << < !
ntU!;!!3!gqvil<!
nEhiel<!;!<<< hiz<!
kQvl<!Ofib<!;Q < <Q < <Q < < !!gqvi{q!gpqs<sz<!
!
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Gg<GZ!gqVkl<< << << <!
ntU!;!!6!gqvil<!
nEhiel<!;!<<< hiz<!
kQVl<!Ofib<!;Q < <Q < <Q < < !!Gm<ml<?!sQp<hqckk!sqvr<G!
!
nSuogf<kikq!gqVkl<< << << <!
ntU!;!!4!gqvil<!
nEhiel<!;!<<< hiz<!
kQVl<!Ofib<!;Q < <Q < <Q < < !!uqmh<hi{<M?!gisl<?!sQkSvl<!
!
hqvkihug<gqe!Glive<< << << <!
kQvl<!Ofib<!;!!Q < <Q < <Q < < se<eqSvl<!
nEhiel<!<<< ;!!-R<sqs<siX!
ntU!!!!;!!!Ge<xqbtU!
!
sil<huqvsl<!!)lik<kqjv*< < << < << < < !
ntU!;!!2!.!3<!
nEhiel<!;<<< !!-R<sqs<siX!
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MODERN ASPECT 
FERULA ASAFOETIDA 
  Ingestion of asafoetida has not been associated with severe toxicity in 
adults. But it produces severe methemoglobinemia in infants. In vitro testing 
it is found that asafoetida gum exerts a strong oxidative effect on purified 
fetal haemoglobin, leading to the recommendation that this remedy be 
considered potentially life - threatening to infants 
 
ZINGIBER OFFICINALE 
Family   : Zingiberaceae 
Vernacular Names: 
 Sanskrit  :  Srangvera 
 English  :  Ginger 
 Hindi & Punj :  Sonth (dried) 
 Telugu  : Sonti (dried) 
 Tamil   : Chukku (dried) 
 Malayalam  : Soonti (dried) 
Habitat: 
   It has a large scale in the warm, moist regions, chiefly in Chennai , 
Cochin, Travancore. 
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Description: 
Macroscopical characters: 
  The dried scraped drug occurs in sympodially branched peieces 
known as ‘hands’  or ‘races’.  These are  7 – 15cm long, 1 – 1.5cm broad 
and laterally compresed. The outer surface is buff – coloured. 
 
Varieties  
• Nigerian Ginger 
• Cochin Ginger 
• Chinese Ginger 
• Africian Ginger 
 
Parts used: 
  Scraped and dried rhizomes as well as the green once. 
 
PIPER LONGUM 
Family :  Piperaceae 
Vernacular Names: 
 Sanskrit  :   Pippali, Granthikam 
 English : Long papper, Dried catkins 
 Hindi  :  Pimpli 
 Tel  : Pippalikattle 
 Tamil  : Thippili 
 Malayalam : Lada 
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Description: 
 Macroscopic:  The spice consist of whole spikes of small fruits 
forming a structure about 4cm long and 6mm in diameter. it grows in India, 
Indonesia.  
 Microscopic:  
 Powder:  Dark brown stone cells starch, grains and gragments of thin 
– walled cells. 
Parts used: 
 Immature berries (Dried unripe fruits, or fruiting spikes) 
Action: 
 Infusion is stimulant, carminative and alternative tonic, more powerful 
than black pepper, 
• Aphrodisiac 
• Diuretic 
• Vermifuge & Emmenagogue 
Externally: 
 Rubefacient  
- Dr.K.M.Nadkarni’s Indian Materia Medica P.No : 965 – 66 
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Chemical Constituents: 
Major: 
 The alkaloids piperine, piperlongumine, piperlonguminie and also 
methyl – 3,4,5 trimethoxy cinnamate 
Others : 
  Sesamin, dihydrostigmasterol, the seeds contain sylvatine, 
dieudesmin, palmitic, hexadecenoic, stearic, lioneleic acids also reported. 
 
Pharmacology: 
 Piper longum possesses bioavialability enhancing properties. Piperine 
was shown to enhance the bioavailability of antitubercular drugs and also the 
antileprotic drugs. 
  The essential oil of fruit showed antibacterial, antifungal and 
anthelminitic activities. 
 
Thereapeutic category: 
  Bioavailability enhancers. 
Piperine 
 
 - Quality of standards of Indian Medicinal Plants Vol – 1 P.No. 170 
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Uses: 
  The fruits and roots are attributed with numerous medicinal uses. 
 
• They are used for diseases of respiratory tract, cough, 
bronchitis, asthma etc., 
• Act as counter -  irritant and analgesic when applied for 
muscular pains and inflammation. 
• As snuff in coma and drowsiness 
• As sedative in insomnia and epilepsy. 
• As general tonic and haematinic 
• As chologogue in obstruction of bile duce and gall bladders. 
 
 -  The wealth of India Vol  - VIII 
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SODIUM CHLORIDE IMPURA  
(ROCK SALT) 
Chemical formula - NaCl 
Category - Halide mineral 
Strunz classification - 03.AA.20 
Crystal symmetry - Isometric hexoctahedral 4/m 3 2/m 
 
IDENTIFICATION: 
 Molar mass - 58.433 g/mol 
 Color - Colorless or white; also blue, purple, red, pink, yellow, orange, or 
gray 
 Crystal habit - Predominantly cubes and in massive sedimentary beds, but 
also granular, fibrous and compact 
 Crystal system - Cubic 
 Cleavage - Perfect {001}, three directions cubic 
 Fracture - Conchoidal  
 Tenacity - Brittle 
 Mohs scale hardness - 2 - 2.5 
 Luster - Vitreous  
Streak-White 
Diaphaneity - Transparent 
Specific gravity -2.17 
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Optical properties - Isotropic  
Refractive index - n = 1.544 
Solubility - Water soluble 
 
  Halite commonly known as rock salt is the mineral form of sodium 
chloride (NaCl). Halite forms isometric crystals. The mineral is typically 
colorless or white, but may also be light blue, dark blue, purple, pink, red, 
orange, yellow or gray depending on the amount and type of impurities. It 
commonly occurs with other evaporite deposit minerals such as several of 
the sulfates, halides, and borates. 
 
OCCURRENCE: 
  Halite occurs in vast beds of sedimentary evaporite minerals that 
result from the drying up of enclosed lakes, playas, and seas. Salt beds may 
be hundreds of meters thick and underlie broad areas. In the United States 
and Canada extensive underground beds extend from the Appalachian basin 
of western New York through parts of Ontario and under much of the 
Michigan Basin. Other deposits are in Ohio, Kansas, New Mexico, Nova 
Scotia and Saskatchewan. The Khewra salt mine is a massive deposit of 
halite near Islamabad, Pakistan. In the United Kingdom there are three 
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mines, the largest of these is at Winsford in Cheshire producing half a 
million tonnes on average in six months. 
 
  Salt domes are vertical diapirs or pipe-like masses of salt that have 
been essentially "squeezed up" from underlying salt beds by mobilization 
due to the weight of overlying rock. ' Salt domes contain anhydrite, gypsum, 
and native sulfur, in addition to halite and sylvite. They are common along 
the Gulf coasts of Texas and Louisiana and are often associated with 
petroleum deposit. Germany, Spain, the Netherlands, Romania and Iran also 
have salt domes. Salt glaciers exist in arid Iran where the salt has broken 
through the surface at high elevation and flows downhill. 
 
USES: 
  Halite is often used both residentially and municipally for managing 
ice
1
, Because brine (a solution of water and salt) has a lower freezing point 
than pure water, putting salt on ice will cause it to melt. Another effect of 
applying halite to an icy surface covered with water, is that it disrupts the 
interface in which water molecules are constantly replacing each other from 
liquid to solid. When NaCl (or other impurities) form a solution with water, 
part of the interface is blocked, and the crystalline structure of ice emits 
more water molecules than the liquid water is able to replace. Therefore, the 
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presence of halite in solution with water itself melts ice. It is common for 
homeowners in cold climates to spread salt on their walkways and driveways 
after a snow storm to melt the ice. It is not necessary to use so much salt that 
the ice is completely melted; rather, a small amount of salt will weaken the 
ice so that it can be easily removed by other means. Also, many cities will 
spread a mixture of sand and salt on roads during and after a snowstorm to 
improve traction. 
 
  Salt is also used extensively in cooking as a flavor enhancer and to 
cure a wide variety of foods such as bacon and fish. Larger pieces can be 
ground in a salt mill or dusted over food from a shaker as finishing salt. 
 
  Salt is also used in the production of ice cream. It is not actually used 
in the ice cream mixture; rather, it is used to melt the ice surrounding the can 
holding the ice cream. 
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CHEMICAL ASPECTS 
PROPERTIES: 
Molecular formula - NaCl 
Molar mass - 58.44 g mol
-1 
Exact mass - 57.958622382 g mof
1 
Appearance - Colorless crystals 
Odor - Odorless 
Density - 2.165 g cm
-3 
Melting point - 801 °C, 1074 K, 1474 °F 
Boiling point - 1413 °C, 1686 K, 2575 °F 
Solubility in water - 359 g L
-1 
Solubility in ammonia - 21.5 g L 
1 
Solubility in methanol - 14.9 g L
H 
Acidity (pKa) - 6.7-7.3 
Basicity (pKh) - 6.7-7.3 
Refractive index (#iD) - 1.5442 (at 589 nm) 
 
 Sodium chloride, also known as salt, common salt, table salt or halite, 
is an inorganic compound with the formula NaCl. Sodium chloride is the salt 
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most responsible for the salinity of the ocean and of the extracellular fluid of 
many multicellular organisms. 
 
 
CHEMICAL PROPERTIES: 
  In solid sodium chloride, each ion is surrounded by six ions of the 
opposite charge as expected on electrostatic grounds. The surrounding ions 
are located at the vertices of a regular octahedron. In the language of close-
packing, the larger chloride ions are arranged in a cubic array whereas the 
smaller sodium ions fill all the cubic gaps (octahedral voids) between them. 
This same basic structure is found in many other compounds and is 
commonly known as the halite or rock-salt crystal structure. It can be 
represented as a face-centered cubic (fee) lattice with a two-atom basis or as 
two interpenetrating face centered cubic lattices. The first atom is located at 
each lattice point, and the second atom is located half way between lattice 
points along the fee unit cell edge. 
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Thermal conductivity of NaCl as a function of temperature has a maximum 
of 2.03 W/(cm K) at 8 K and decreases to 0.069 at 314 K (41 °C). It also 
decreases with doping. 
CHEMICALS PRODUCTION: 
  Salt is the source, directly or indirectly, for the production of many 
chemicals, which consume most of the world's production. 
 
INDUSTRIAL USES: 
  CHLOR-ALKALI INDUSTRYIt is the starting point for the 
Chloralkali process, which provides the world with chlorine and sodium 
hydroxide according to the chemical equation: 
 
  2 NaCl + 2 H20    C12 + H2 + 2 NaOH 
 
  This electrolysis is conducted in a Down's cell in which sodium 
chloride is mixed with calcium chloride to lower the melting point below 
700 °C. As calcium is more electropositive than sodium, no calcium will be 
formed at the cathode. This method is less expensive than the previous 
method of electrolyzing sodium hydroxide. SomeapplicationoFchlorine 
include PVC, disinfectants, and solvents. From sodium hydroxide enables 
industries that produce paper, soap, and aluminium. 
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SODA ASH INDUSTRY: 
 
  Via the Solvay process, sodium chloride is used to produce sodium 
carbonate and calcium chloride. Sodium carbonate is used to produce glass, 
sodium bicarbonate, and dyes as well as myriad other chemicals. In the 
Mannheim process and in the Hargreaves process, it is used for the 
production of sodium sulfate and hydrochloric acid. 
 
MISCELLANEOUS INDUSTRIAL USES: 
  Sodium chloride is heavily used, so even miscellaneous 
applications can consume massive quantities. In oil and gas exploration, salt 
is an important component of drilling fluids in well drilling. It is used to 
flocculate and increase the density of the drilling fluid to overcome high 
downwell gas pressures. Whenever a drill hits a salt formation, salt is added 
to the drilling fluid to saturate the solution and to minimize the dissolution 
within the salt stratum. 
 
  Salt is also used to increase the curing of concrete in cemented 
casings. In textiles and dyeing, salt is used as a brine rinse to separate 
organic contaminants, to promote "salting out" of dyestuff precipitates, and 
to blend with concentrated dyes to standardize them. One of its main roles is 
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to provide the positive ion charge to promote the absorption of negatively 
charged ions of dyes. 
 
  In metal processing, salt is used in concentrating uranium ore into 
uranium oxide (yellow cake). It also is used in processing aluminium, 
beryllium, copper, steel and vanadium. In the pulp and paper industry, salt is 
used to bleach wood pulp. It also is used to make sodium chlorate, which is 
added along with sulfuric acid and water to manufacture chlorine dioxide, an 
excellent oxygen-based bleaching chemical. 
 
  In rubber manufacture, salt is used to make buna, neoprene and white 
rubber types. Salt brine and sulfuric acid are used to coagulate an emulsified 
latex made from chlorinated butadiene. 
 
  Salt also is added to secure the soil and to provide firmness to the 
foundation on which highways are built. The salt acts to minimize the effects 
of shifting caused in the subsurface by changes in humidity and traffic load. 
 
WATER SOFTENING: 
  Hard water contains calcium and magnesium ions that interfere with 
action of soap and contribute to the buildup of a scale or film of alkaline 
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mineral deposits in household and industrial equipment and pipes. 
Commercial and residential waters of tening units use ion exchanger esins to 
remove the offending ions that cause the hardness. These resins are 
generated and regenerated using sodium chloride. 
 
PHARMACOLOGICAL ASPECTS 
PHARMACOLOGIC AI ACTION: 
  Ions of sodium and chlorine are the major inorganic components of 
the extracellular fluid, maintaining an appropriate osmotic pressure of blood 
plasma and extracellular fluid. Isotonic solution fills a deficit of body fluids 
during dehydration. Hypertonic solution of sodium chloride for IV injection 
provides a correction of osmotic pressure of extracellular fluid and blood 
plasma. When applied topically in ophthalmology sodium chloride has anti-
edema. 
 
DOSAGE AND ADMINISTRATION: 
  Isotonic sodium chloride solution used as injected iv, sc, and enemas 
and is also used for washing wounds, eyes, mucous nasal cavity. Often 
administered as IV depending on the clinical situation up to 3 L / day. 
Hypertonic sodium chloride solution injected intravenous. Single dose for 
IV jet injection can be 10-30 ml. For conditions requiring immediate 
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replenishment of sodium and chloride ions this medication is administered 
as IV infusion at a dose of 100 ml. Locally and externally applied depending 
on the dosage form and regimen. 
 
HEALTH EFFECTS: 
  Halite crystal is salt. In its natural form, it is called rock salt and is one 
of the best natural remedies for cleansing the sinus passages. 
 
TOXICOLOGICAL ASPECT OF ROCK SALT 
 ROUTES OF ENTRY: 
  Inhalation, Ingestion.  
 
FATAL DOSE: 
  Amounts to about 1-3 g/kg of body weight,  
 
SYMPTOMS: 
Skin: May cause skin irritation.  
Eyes: Causes eye irritation. 
Ingestion: Ingestion of large quantities can irritate the stomach (as in 
overuse of salt tablets) with nausea and vomiting. 
  May affect behavior (muscle spasicity/contraction, somnolence), 
sense organs, metabolism, and cardiovascular system. Continued exposure 
may produce dehydration, internal organ congestion, and coma. Inhalation. 
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Slightly hazardous in case of skin contact (irritant), of ingestion, of 
inhalation Causes adverse reproductive effects in humans (fetotoxicity, 
abortion,) by intraplacental route. High intake of sodium chloride,whether 
from occupational exposure or in the diet, may increase risk of TOXEMIA 
OF PREGNANCY in susceptible women. Hypertonic sodium chloride 
solutions have been used to induce abortion in late pregnancy by direct 
infusion into the uterus.  
 
ACUTE EFFECTS: 
  Too much or too little salt in the diet can lead to muscle cramps, 
dizziness, or electrolyte disturbance, which can cause neurological problems, 
or death. Drinking too much water, with insufficient salt intake, puts a 
person at risk of water intoxication (hyponatremia). Salt is sometimes used 
as a health aid, such as in treatment of dysautonomia. 
  Death can occur by ingestion of large amounts of salt in a short time 
(about 1 gm (or) kg of body weight). Deaths have also resulted from 
attempted use of salt solutions as emetics, forced salt intake, and accidental 
confusion of salt with sugar in child food. 
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LONG-TERM EFFECTS 
  The effect of salt consumption on long term health outcomes is 
controversial. Salt reduction appears to have little or no effect on mortality 
and its effect on morbidity is unknown. Some associations include: 
 
 Stroke and cardiovascular disease. 
 High blood pressure:  
  Evidence shows an association between salt intakes and blood 
pressure among different populations and age range in adults. Reduced salt 
intake also results in a small reduction in blood pressure. 
 
Left ventricular hypertrophy (cardiac enlargement):  
  "Evidence suggests that high salt intake causes left ventricular 
hypertrophy, a strong risk factor for cardiovascular disease, independently of 
blood pressure effects, there is accumulating evidence that high salt intake 
predicts left ventricular hypertrophy. Excessive salt (sodium) intake, 
combined with an inadequate intake of water, can cause hypernatremia. It 
can exacerbate renal disease. 
Edema:  
  A decrease in salt intake has been suggested to treat edema (fluid retention).  
  Stomach cancer is associated with high levels of sodium. 
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FIRSTAID MEASURES 
 
EYE CONTACT: 
Check for and remove any contact lenses. In case of contact, 
immediately flush eyes with plenty of water for at least 15 minutes. Cold 
water may be used. Get medical attention. 
 
SKIN CONTACT: 
Wash with soap and water. Cover the irritated skin with an emollient. 
Get medical attention if irritation develops. Cold water may be used. 
 
INHALATION: 
If inhaled, remove to fresh air. If not breathing, give artificial 
respiration. If breathing is difficult, give oxygen. Get medical attention if 
symptoms appear. 
 
INGESTION: 
Do not induce vomiting unless directed to do so by medical personnel. 
Never give anything by mouth to an unconscious person. Loosen tight 
clothing such as a collar, tie, belt or waistband. Get medical attention if 
symptoms appear 
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MEDICO LEGAL ASPECT: 
Toxicity of common salt makes this substance a possible means of 
poisoning, accidental, suicidal or homicidal in origin. 
 
POSTMORTEM APPEARANCE: 
General congestion of the internal organs, brain and pulmonary 
edema, subarachnoid and intra parenchimal brain bleeding were present, 
brain edema, venous and capillary congestion, cortical venous thromboses 
and venous brain infarcts are predominant, Demyelination, which covers a 
wide area of the thalamus, basal ganglia, external capsules and cerebral 
vermis. 
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TOXICOLOGICAL ASPECT – SIDDHA 
 
  Salt is normal substance used in daily life. But intake of high level of 
salt produces some toxic effects. Salt and its compound are set to be toxic if 
taken in higher dose.  
 
SYMPTOMS:  
• Nausea 
• Abdominal discomfort 
• Polyurea 
• Dizziness 
• Edema 
 
ANTIDOTE: 
•  80 ml of Kuppaimeni sarru (Acalypha indica) 
•  80 ml of Thalai veluthu sarru 
•  Paste of Amman Pacharichi leaf (Euphorbia hirta)  
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HONEY  
(ANUPANAM) 
Synonyms :  Madhu, Honey purified, Mel 
 
 Sanskrit :  Madhu, Makshika 
 Hindi  : Madha 
 Tamil  : Taen 
 Malayalam : Taen 
 Telugu : Taen 
 
Biological Source: 
 Honey in a sugar secretion deposited in honey comb by the bees, Apis 
mellifica, Apis dorsata, and other species of Apis, belonging to order 
Hymenoptera, family Apidae. 
 
Preparation:  
 Nectar of the flowers is a watery solution containing  25% sucrose and  
75%. The worker bee sucks this nectar through its hollow tube of mouth  
(proboscis) and depostis in honey – sac located in abdomen. The enzyme 
invertase present in saliva of the bee converts nectar into invert sugar, which 
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is partially utilized by the bee and the remaining is deposited in the honey 
comb. It is smoked to remove the bees and honey is obtained by applying 
pressure to it  or allowing to drain naturally. The honey of commerce is 
heated to 80 °C and allowed to stand. The impurities which float over the 
surface are skimmed off and liquied diluted in with water to produce honey 
sent to the market so as to avoid fermentation it should be cooled rapidly or 
else it darkens in colour on keeping. If necessary, honey filtered through a 
wet clot or flannel. 
Description: 
  Colour   : Pale yellow to yellow brown 
 Odour : Characteristic, pleasant 
 Taste  : Sweet and fintly acrid 
Standard 
 Weight  :  1.35 to  1.36g 
 Specific rotation : +3° to – 10 
 Total ash  : 0.1 to 0.8% 
 
Extra Features 
 It is syrupy thick liquid, translucent when fresh and on keeping it 
becomes opaque and granular due to crystallization of  glucose. 
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Solubility 
 It is soluble in water and insoluble in alcohol 
Chemical Constituents: 
 Honey is an aqueous solution of glucose  35%, fructose  45% and 
sucrose about 2%. The proportion of sugar may vary depending upon source 
of the nectar and enzymatic activity responsible for converting nectar in to 
honey.  The other constituents of honey are maltose gum traces of succinic 
acid, acetic acid, dextrin and formic acid, colouring mattter, enzymes 
(inverstase, diastase, inulase) and traces of vitamins. Protein and pollen from 
various flowers are found in honey. 
 
  Since honey is saturated solution of sugar on keeping it starts 
crystallizing. A product which contains crystallized dextrose is called as 
granulated honey. Heating also minimizes granulation. 
 
Action: 
 New honey is considered demulcent and laxative. honey more than a 
year old is considered astringent, demulcent, detergent, emollient and 
laxative. It also possesses nutritive properties. Fatty acids present in honey 
stimulate peristalsis digestion.  Honey in moderate doses has a beneficial 
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effect on the digestion and appetite. its value lies in proving a readily 
absorbable food. 
   
 Lime in honey is wonderful in regulating the secretions of internal 
glandular organs, being equally good for persons of both sexes irrespective 
of age from infancy to old age. Again it has hypnotic action  if taken in 
coldwater before going to bed. babies fall assleep immediately after taking 
honey. It decreases flatulence and increases general metabolism and 
increases also quantity of urine amount children. Locally it stimulates mucus 
membrane, when in an atonic condition. It  also acts as a styptic. 
 
 It is used as an antiseptic and applied to burns and wounds. It is a 
common ingredient of several cough mixtures, cough drops and a vehicle for 
siddha formulations. Recently it is used in the preparation of creams, lotions, 
soft drinks and candies. 
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Saaranai Ver Vaividangam 
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Indhuppu Before Purification Indhuppu After Purification 
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Picture of an animal in the experimental group showing  LIVER 
 
 
 
Diagram showing Section of RENAL INFERIOR POLE 
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Diagram showing Section of HEART  
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MATERIALS AND METHODS 
 
Collection of Drugs: 
  The raw drugs were obtained from the pharmacy of Government 
Siddha Medical College, Palayamkottai. 
 
Purification of Drug: 
  Indhuppu (Sodium chloride impura, rock salt) – 1 palam (35gm) 
 
Method of Purification: 
  Soak the drug in Vinegaer for three days and kept it in the sunlight till 
it dries completely. 
     - Gunapadam Thathu Jeeva  Vaguppu Pg.227 
Preparation of the Medicine: 
Ingredients: 
  Vaividangam  - 1 palam (35gm) 
 Perungayam   - 1 palam (35gm) 
 Chukku   - 1 palam (35gm) 
 Thippili   - 1 palam (35gm) 
 Chitrarathai   - 1 palam (35gm) 
 Saaranai Ver  - 1 palam (35gm) 
 Indhuppu   - 1 palam (35gm) 
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METHOD OF PURIFICATION: 
  The drugs are ground into fine powder in an Ural.  It was filtered by a 
clean white cloth  (Vasthira kayam) 
 
DOSE: 
  Verukadi alavu (200mg) 
 
ANUPANAM: 
  Honey  - Twice a day after meal 
 
ROUTE OF ADMINISTRATION: 
  Oral 
 
THERAPEUTIC USES: 
 Kaasam 
 Swasakaasam 
 
REFERENCE BOOK: 
 “Sarapenthira Vaithya Muraigal – Pg 41  : Kasa Swasa Kasa Sikitchai 
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BIO-CHEMICAL ANALYSIS OF THE VILANGATHI 
CHOORANAM 
 
 5gms of the drug was weighed accurately and placed in a 250 ml 
clean beaker.  Then 50ml of distilled water is added and dissolved well.  
Then it is boiled well for about 10 minutes.  It is cooled and filtered in a 
100ml volumetric flask and then it is make up to 100ml with distilled water.  
This fluid is taken for analysis. 
QUALITATIVE ANALYSIS 
S.NO EXPERIMENT OBSERVATION INFERENCE 
1.  TEST FOR CALCIUM 
2ml of the above prepared extract 
is taken in a clean test tube. To 
this add 2ml of 4% Ammonium 
oxalate solution 
No white 
precepitate is 
formed 
Absence of 
calcium 
2. TEST FOR SULPHATE 
2ml of the extract is added to 5% 
barium chloride solution. 
A white 
precipitate is 
formed 
Indicates the 
presence of 
sulphate 
3.  TEST FOR CHLORIDE 
The extract is treated with silver 
nitrate solution 
No white 
precipitate is 
formed 
Absence of 
chloride 
4. TEST FOR CARBONATE 
The substance is treated with 
concentrated Hcl. 
No brisk 
effervessence is 
formed 
Absence of 
carbonate 
5. TEST FOR STARCH 
The extract is added with weak 
iodine solution 
No Blue colour is 
formed 
Absence of 
starch 
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6.  TEST FOR IRON FERRIC 
The extract is acidified with 
Glacial acetic acid and potassium 
ferro cyanide. 
No blue colour is 
formed 
Absence of 
ferric Iron. 
7. TEST OF IRON FERROUS 
The extract is treated with 
concentrated Nitric acid and 
ammonium thio cynate solution 
No blood red 
colour is formed 
Absence of 
ferrous Iron. 
8.  TEST FOR PHOSPHATE 
The extract is treated with 
ammonium Molybdate and 
concentrated nitric acid 
No Yellow 
precipitate is 
formed 
Absence of 
phosphate 
9.  TEST FOR ALBUMIN 
The extract is treated with 
Esbach’s reagent 
No Yellow 
precipitate is 
formed 
Absence of 
Albumin 
10.  TEST FOR TANNICACID 
The extract is treated with ferric 
choloride. 
No blue black 
precipitate is 
formed 
Absence of 
Tannic acid 
11.  TEST FOR UNSATURATION 
Potassium permanganate solution 
is added to the extract 
It gets 
decolourised. 
 
Indicates the 
presence of  
unsaturated 
compound 
12.  TEST FOR THE REDUCING 
SUGAR 
5ml of Benedict’s qualitative 
solution is taken in a test tube and 
allowed to boil for 2 mts and 
added 8-10 drops of the extract 
and again boil it for 2 mts. 
No colour change 
occurs. 
Absence of 
Reducing 
sugar 
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13.  TEST FOR AMINO ACID 
One or two drops of the extract is 
placed on a filter paper and dried 
it well. Afte drying, 1% 
Ninnydrin is sprayed over the 
same and dried it well. 
violet colour is 
formed 
Indicates the 
presence of 
Amino acid 
14. TEST FOR ZINC 
The extract is treated with 
potassium Ferrocyanide. 
No white 
precipitate is 
formed 
Absence of 
Zinc. 
!
Inference: 
  The extract prepared from the given sample Vilangathi Chooranam 
contains sulphate, unsaturated compound, amino acid. 
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PRECLINICAL TOXICITY STUDIES 
 Siddha system an ancient system of medicine was introduced by the 
SIDDHAR’s.  On the basis of application the medicines are divided into 
internal uses and external uses.  In order to standardize such medicines, it is 
necessary to evaluate its safety and also to find whether it possess toxic 
properties or not.  So toxicity studies were conducted on animals. 
 
General principles of Toxicity studies: 
 Usually toxicity studies are conducted on test animals like mice, 
albinorats, rabbits and dogs.  By this research methodology acute, subacute 
and chronic toxicities have to be carried out. 
 While doing animal study, there are some criteria and condition to be 
noted.  They are given below. 
 
Selection of Animal species: 
1. Generally young and immature animals should be selected for the 
study. 
2. In case of mice, it should be 20-25 gm weight and 8-12 weeks of 
growth. 
3. In case of albinorats, it should be 80-120gm and 12 weeks  growth. 
4. Virgin animals should be selected. 
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Preparation of animals: 
1. Animals are kept properly in cages and should be fed properly with 
adequate diet. 
2. Animals brought from outside are allowed to get acclimatized in 
the cages for about 5 days. 
3. Animal house should be maintained at a temperature of 19°C and 
25°C and its humidity should be 30% 
4. The animals are kept 12 hours in dark and 12 hours in light. 
5. The test animal must be free from infections. 
Preparation of test drug: 
1. The drug should be soluble in honey, water or any other liquid, so 
that it can be administered orally. 
2. The drug should be stable 
3. The drug should be prepared whenever necessary. 
4. Drug should not have hyperacidity or hyperalkalinity and high 
toxicity. 
Preparation of the doses: 
1. Depending on the weight of the animal the dose should be 
determined. 
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2. When water soluable drugs are given, it must be 2ml/100gm body 
weight. 
3. The adjuvant (anubanam) should be free from toxicity. 
 
Procedure: 
a) Administration of Drug: 
 During drug administration care should be taken that the drug does 
not enter into the Respiratory passage.  Before drug administration, the 
animal has to be fasted.  In case of mice and albinorat the fasting period is 3 
hours and 12 hours respectively. The weight of the animal has to be noted 
before drug administration.  Then the drug is administered to the animal. 
After administration of the drug, the animal should be fed after a lapse of 1-2 
hours in mice and 3-4 hours in albino rats. 
 
b) Number of animals and dose levels: 
 The dose of the drug given in the animal depends upon  
 
  1. Body weight of the animal  
  2. Metabolic rate of the animal     
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  While conduction acute toxicity study the number of animals in each 
group should be five (i.e. 6 groups).  Animals of both sexes should be used.  
In case of chronic toxicity study the animals are divided into 3 groups, each 
group consisting of 5 animals. 
 
Observation: 
 In acute toxicity study, the animals are carefully observed during the 
first 30 minutes and then observed for 24 hours.  During that period, the 
animal may show changes in the skin, eye, mucous membrane, blood 
circulation, respiratory movements and the neurological problems may arise. 
 For chronic toxicity study the animals have to be observed for 90 days 
or sometimes upto 1 year.  Some researchers conduct the chronic toxicity 
study for the whole life time of the animal. 
 
Body weight of the animal: 
 The weight of the animal must be taken during the course of study. 
1. First before drug administration 
2. One week after drug administration 
3. Two weeks after drug administration 
4. Regularly recorded in a fixed interval during the period of  drug 
administration. 
5. Finally before sacrificing the animal. 
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Toxicity study: 
 The toxicity evaluation of Vilangathi Chooranam is carried out in 2 
phases.   
  Phase I  -   Acute toxicity study 
  Phase II  -   Chronic toxicity study 
 
Data and Report: 
     At the end of the animal study, the following data’s must be given. 
1. Number of animals selected for the study. 
2. Number of animals died due to the toxicity of the drug given. 
3. Number of animals sacrificed at the end of animal study. 
4. Changes in animal behaviour due to acute and chronic toxicity. 
5. Histopathological changes in the internal organs such as liver, 
kidney, heart etc., 
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ACUTE TOXICITY STUDIES 
Animal: 
 Wistar albino rat bred in the animal house attached to the Post 
Graduate, Pharmacology Department, Government Siddha Medical College, 
palayamkottai were used. 
 
Sex:    
 Animals of both sexes were used. 
 
Weight: 
 Animals weighing between 80-120 gms were selected 
 
Feeding of the animals: 
 The animals were randomly selected and kept in their cages.  
Conventional laboratory diet was used with unlimited supply of drinking 
water. 
 
Separation of animals into groups: 
 30 rats were divided into 6 groups, each group consists of 5 rats.  One 
group is kept as control, by giving water alone. 
 
Dose levels of the drug: 
 The following ascending dose levels were fixed by presuming a range 
of atleast toxic to high toxic doses.  
 I Group -  Control 
 II Group - 200 mg/body weight of animal 
 III Group  -  400 mg/body weight of animal 
 IV Group - 800 mg/body weight of animal  
 79 
 V Group - 1600mg/body weight of animal 
 VI Group - 3200 mg/body weight of animal 
Route of administration: 
 Oral administration. 
Drug preparation for administration: 
 The drug was weighed and suspended in 50% honey with 50% water 
as suspending agent.  It was ground well before administration. The 
preparation was done in such a way that 2ml of suspension contained 200mg 
of the drug.  The drug was administered once in a day during the 
experiment. 
Observation: 
 The following details are recorded. 
I. Stimulation: 
 Hyperactivity 
 Pyloerection 
 Twitching 
 Rigidity 
 Irritability 
 Jumping 
 Clonic convulsion 
 Tonic convulsion 
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II. Depression: 
 Ptosis 
 Sedation 
 Sleep 
 Loss of Pinna reflex 
 Ataxia 
 Loss of muscle tone 
 Analgesia. 
III. Autonomic effect :  
 Straub tail 
 Laboured Respiration 
 Cyanosis 
 Blanching 
 Reddening 
 Abnormal secretion 
IV. No of animals dead: 
 At the end of 24 hours, the no of animals live or dead in each group 
was noted and approximate ED50 was tried to determine.  The tabular 
column was made and the results was analysed. 
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CHRONIC TOXICITY STUDY 
 
 Vilangathi chooranam in siddha system of medicine is used for 
soothagavayu, karuppaivayu, peenisam etc., 
 The duration of administration was 90 days.  Since the drug is usually 
given for a long term in chronic ailments.  It was decided to find out the 
chronic toxicity of the drug in experimental animals. 
 
Selection of Animals: 
 Wistar albino rats bred in the animal house attached to the Post 
Graduate, pharmacology Department, Government siddha medical college, 
Palayamkottai were used. 
 
Sex:  
  Animals of both sex were used. 
 
Weight:  
  80-120 gm 
 
Food and water: 
 The animals were maintained with standard animal feed and water   
ad-libitum. 
No.of animals: 
 15 rats were divided into 3 groups.  Each group consisting of 5 rats. 
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Selection of dose: 
 2 doses were selected.  Theses doses did not have any acute toxicity 
effect and presumed to be safe for long term administration in animals. 
 I Group -  control 
 II Group -  200 mg/body weight of animal 
 III Group -  400 mg/body weight of animal 
 
Route of administration:  Oral administration. 
Duration of the study  :  90 days 
 
Preparation of the drug for administration: 
 The drug was weighed and suspended in 50% honey with 50% water 
as suspending agent. It was ground well before administration. The 
preparation was done in such a way so as 2 ml of suspension contained 
200mg and 400mg of Vilangathi chooranam for the groups taken. The 
prepared drug was administered once a day (morning) for 90 days. 
 
Observation: 
          I. The following details were recorded by the beginning of drug 
administration and also in thirty days interval during administration. 
 1. Body weight of the animals 
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 2. Haematological investigation 
  a) WBC Total count 
  b) WBC Differential count 
  c) Hb% 
 II.The Histopathological study was conducted after 90 days. 
 
Histopathological procedure: 
 One animal from each group was sacrified at the end of the 
experiment and were dissected and mentioned as 1A for 200mg, 1B for 
400mg and 1C for control groups.  The viscera’s  like heart, liver, kidney 
and brain were removed from each animal and were preserved in 40% 
formalin and sent for Histopathological studies. 
 The sections were stained with haemotoxicilin and eosin and the 
histopathological report was given by Dr.Swaminathan, Professor and head 
of the Department of Pathology, Government Medical College, Tirunelveli. 
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CERTIFICATE OF ANALYSIS 
Name of the Sample : Rocksalt 
Instrument used  : XRF 
Elemental Form 
Formula Z Concentration (%) 
Cl 17 42.91 
O 8 16.37 
S 16 1.79 
K 19 1.3 
Ca 20 1.15 
Mg 12 0.51 
Si 14 0.12 
Al 13 0.03 
Na 11 35.78 
Fe 26 0.02 
Sr 38 54PPM 
Hg 80 50PPM 
Br 35 50PPM 
Zr 40 4PPM 
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CERTIFICATE OF ANALYSIS 
Name of the Sample : Rocksalt After Purification 
Instrument used  : XRF 
Elemental Form 
Formula Z Concentration (%) 
Cl 17 47.20 
Na 11 38.64 
O 8 13.76 
Mg 12 0.10 
Si 14 0.08 
Ca 20 0.05 
S 16 0.05 
K 19 0.05 
Al 13 0.04 
Hg 80 68PPM 
Fe 26 54PPM 
Br 35 24PPM 
Cu 29 24PPM 
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Table-1. 
 
Colour  characters of Vilangathi Chooranam. 
 
S No 
 
Solvent used 
 
Under ordinary light 
 
Under ultra violet light 
 
1 PPM Dark Yellow Dark Yellow 
PPM-Powdered plant material 
Table-2. 
 
Physicochemical properties of Vilangathi Chooranam. 
 
S No. 
 
Parameters  
Values 
obtained 
(%w/w) 
Heavy/ toxic metals 
1 Total ash value  9.7 Lead BDL 
2 Acid insoluble ash  0.75 Cadmium BDL 
3 Water soluble ash  8.4 Mercury BDL 
4 Moisture content  8.35 Arsenic BDL 
5 Foreign organic matter  7.33   
6 Crude fibre content  15.4   
7 Alcohol soluble extractive  7.3   
8 Water soluble extractive  10.4   
Table-3. 
 
Colour, nature and percent yields of extracts of Vilangathi Chooranam. 
 
S.no. 
 
Extract 
Solvents 
 
Colour 
 
TLC/GC 
(PEAKS)  
 
Nature 
 
 
% 
Yield(w/w) 
 
SEM-Micro 
graph 
particle size 
range in 
micron 
 
pH 
1 Water Dark 
Yellow 
5 Solid         51 3 – 10 
micron 
7.5 – 7.7 
 
Table-4. 
 
Preliminary phytochemical analysis of different extracts of Vilangathi 
Chooranam. 
 
S.no 
 
Phytoconstituents 
 
Aqueous 
 
1 Alkaloids + 
2 Saponins + 
3 Glycosides + 
5 Amino acids   + 
6 Triterpenoids + 
 
 + = Present, − = Absent. 
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SEM RESULT!
 
The picture shows that the particles are stabilize, have irregular morphology, 
Vilangathi Chooranam has the particle size of  20µm. 
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TABLE NO.I 
SHOWS THE RESULTS OF ACUTE TOXICITY STUDY OF  
“VILANGATHI CHOORANAM” AT A CONTROL DOSE 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I Stimulation: 
Hyper activity - - - - 
Pyloerection - - - - 
Twitching - - - - 
Rigidity - - - - 
Irritability - - - - 
Jumping - - - - 
Clonic convulsion - - - - 
Tonic convulsion - - - - 
II. Depression: 
Ptosis - - - - 
Sedation - - - - 
Sleep - - - - 
Loss of pinna reflex - - - - 
Ataxia - - - - 
Loss of muscle tone - - - - 
Analgesic - - - - 
III. Autonomic effects:  
Straub tail - - - - 
Laboured respiration - - - - 
Cyanosis - - - - 
Blanching - - -  
Reddening - - - - 
IV Number of animals dead - 
- 
- - 
+ Positive sign  - Negative sign 
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TABLE NO.II 
SHOWS THE RESULTS OF ACUTE TOXICITY STUDY OF  
“VILANGATHI CHOORANAM” AT A DOSE OF 200mg / 100gm  
BODY WEIGHT OF ANIMAL  
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I Stimulation: 
Hyper activity - - - - 
Pyloerection - - - - 
Twitching - - - - 
Rigidity - - - - 
Irritability - - - - 
Jumping - - - - 
Clonic convulsion - - - - 
Tonic convulsion - - - - 
II. Depression: 
Ptosis - - - - 
Sedation - - - - 
Sleep - - - - 
Loss of pinna reflex - - - - 
Ataxia - - - - 
Loss of muscle tone - - - - 
Analgesic - - - - 
III. Autonomic effects:  
Straub tail - - - - 
Laboured respiration - - - - 
Cyanosis - - - - 
Blanching - - -  
Reddening - - - - 
IV Number of animals dead - 
- 
- - 
+ Positive sign  - Negative sign 
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TABLE NO.III 
SHOWS THE RESULTS OF ACUTE TOXICITY STUDY OF  
“VILANGATHI CHOORANAM” AT A DOSE OF 400mg/100gm  
BODY WEIGHT OF ANIMAL 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I Stimulation: 
Hyper activity - - - - 
Pyloerection - - - - 
Twitching - - - - 
Rigidity - - - - 
Irritability - - - - 
Jumping - - - - 
Clonic convulsion - - - - 
Tonic convulsion - - - - 
II. Depression: 
Ptosis - - - - 
Sedation - - - - 
Sleep - - - - 
Loss of pinna reflex - - - - 
Ataxia - - - - 
Loss of muscle tone - - - - 
Analgesic - - - - 
III. Autonomic effects:  
Straub tail - - - - 
Laboured respiration - - - - 
Cyanosis - - - - 
Blanching - - -  
Reddening - - - - 
IV Number of animals dead - 
- 
- - 
+ Positive sign  - Negative sign 
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TABLE NO.IV 
SHOWS THE RESULTS OF ACUTE TOXICITY STUDY OF  
“VILANGATHI CHOORANAM” AT A DOSE OF 800mg/100gm  
BODY WEIGHT OF ANIMAL 
 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I Stimulation: 
Hyper activity - - - - 
Pyloerection - - - - 
Twitching - - - - 
Rigidity - - - - 
Irritability - - - - 
Jumping - - - - 
Clonic convulsion - - - - 
Tonic convulsion - - - - 
II. Depression: 
Ptosis - - - - 
Sedation - - - - 
Sleep - - - - 
Loss of pinna reflex - - - - 
Ataxia - - - - 
Loss of muscle tone - - - - 
Analgesic - - - - 
III. Autonomic effects:  
Straub tail - - - - 
Laboured respiration - - - - 
Cyanosis - - - - 
Blanching - - -  
Reddening - - - - 
IV Number of animals dead - 
- 
- - 
+ Positive sign  - Negative sign 
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TABLE NO.V 
SHOWS THE RESULTS OF ACUTE TOXICITY STUDY OF  
“VILANGATHI CHOORANAM” AT A DOSE OF 1600mg/100gm  
BODY WEIGHT OF ANIMAL 
 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I Stimulation: 
Hyper activity - - - - 
Pyloerection - - - - 
Twitching - - - - 
Rigidity - - - - 
Irritability - - - - 
Jumping - - - - 
Clonic convulsion - - - - 
Tonic convulsion - - - - 
II. Depression: 
Ptosis - - - - 
Sedation - - - - 
Sleep - - - - 
Loss of pinna reflex - - - - 
Ataxia - - - - 
Loss of muscle tone - - - - 
Analgesic - - - - 
III. Autonomic effects:  
Straub tail - - - - 
Laboured respiration - - - - 
Cyanosis - - - - 
Blanching - - -  
Reddening - - - - 
IV Number of animals dead - 
- 
- - 
+ Positive sign  - Negative sign 
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TABLE NO.VI 
SHOWS THE RESULTS OF ACUTE TOXICITY STUDY OF  
“VILANGATHI CHOORANAM” AT A DOSE OF 3200mg/100gm  
BODY WEIGHT OF ANIMAL 
 
Observation At 1 hr At 2 hrs At 4 hrs At 24 hrs 
I Stimulation: 
Hyper activity - - - - 
Pyloerection - - - - 
Twitching - - - - 
Rigidity - - - - 
Irritability - - - - 
Jumping - - - - 
Clonic convulsion - - - - 
Tonic convulsion - - - - 
II. Depression: 
Ptosis - - - - 
Sedation - - - - 
Sleep - - - - 
Loss of pinna reflex - - - - 
Ataxia - - - - 
Loss of muscle tone - - - - 
Analgesic - - - - 
III. Autonomic effects:  
Straub tail - - - - 
Laboured respiration - - - - 
Cyanosis - - - - 
Blanching - - -  
Reddening - - - - 
IV Number of animals dead - 
- 
- - 
+ Positive sign  - Negative sign 
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Result: 
 The said parameters in acute toxicity study were observed on various 
6 groups (Group I, II, III, IV, V and VI) Group I – was the control and 
Group II-VI were treated with the drug such as 200, 400, 800, 1600, 3200 
mg/100gm body weight of the animal respectively.  The results were 
tabulated in Table I to VI. 
 
 From the table I-VI it was found that the drug Vilangathi 
Chooranam did not produce any mortality even upto the dose level of  
3200mg/100gm body weight of the animal. On observation, six groups of 
animals did not show any abnormalities in the behaviour pattern 
    
 It inferred that the drug always safe upto 3200mg / 100gm body 
weight of the animal and it also inferred that the lethal dose could not be 
calculated in the preliminary acute toxicity study. 
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TABLE -VII 
CHANGES IN THE PARAMETERS OF WEIGHT AND 
HAEMATOLOGICAL INDICES IN GROUP I ANIMALS - CONTROL  
 
 
 
S.No. Blood 
At O' day 
(Mean) 
At 30
th 
day 
At 60
th 
day 
At 90
th 
day 
1. 
WBC Total  
Count 
9150/cumm 9100/cumm 9070/cumm 8950/cumm 
2. Differential Count 
 Neutrophil 42% 41% 41% 40% 
 Eosinophil - - - - 
 Basophil - - 
- 
- 
 Lymphocyte 56% 55% 53% 52% 
 Monocyte - - - - 
3. Haemoglobin 60% 62% 62% 63% 
 
 
 98 
 
 
TABLE -VIII 
CHANGES IN THE PARAMETERS OF WEIGHT AND 
HAEMATOLOGICAL INDICES IN GROUP II ANIMALS – 200mg/ 
BODY WEIGHT OF ANIMAL  
 
 
 
S.No. Blood 
At O' day 
(Mean) 
At 30
th 
day 
At 60
th 
day 
At 90
th 
day 
1. 
WBC Total  
Count 
10000/cumm 9500/cumm 9700/cumm 9800/cumm 
2. Differential Count 
 Neutrophil 22% 20% 18% 19% 
 Eosinophil - - - 1% 
 Basophil - - 
- 
- 
 Lymphocyte 84% 80% 83% 80% 
 Monocyte - - - - 
3. Haemoglobin 62% 68% 72% 74% 
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TABLE -IX 
CHANGES IN THE PARAMETERS OF WEIGHT AND 
HAEMATOLOGICAL INDICES IN GROUP II ANIMALS – 400mg/ 
BODY WEIGHT OF ANIMAL 
 
 
 
S.No. Blood 
At O' day 
(Mean) 
At 30
th 
day At 60
th 
day At 90
th 
day 
1. 
WBC Total  
Count 
10300/cumm 10100/cumm 10200/cumm 10000/cumm 
2. Differential Count 
 Neutrophil 24% 21% 22% 20% 
 Eosinophil - - - - 
 Basophil - - 
- 
- 
 Lymphocyte 80% 84% 82% 78% 
 Monocyte - - - - 
3. Haemoglobin 60% 66% 68% 78% 
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TABLE  - X 
CHANGES IN THE PARAMETERS OF  
BODY WEIGHT OF THE ANIMALS 
 
S.No Body Weight At 0 
day 
At 30
th
 
day 
At 60
th
 
day 
At 90
th
 
day 
1. 
Group – I 
(Control) 
100gm 100gm 102gm 103gm 
2. 
Group – II 
(200mg) 
100gm 103gm 105gm 106gm 
3. 
Group – III 
(400mg) 
100gm 104gm 106gm 108gm 
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  The mean value of haematological indices and body weight for the 
three groups of rats, each group containing 5 animals with two different dose 
levels were observed and the results were tabulated in Tables VII, VIII, IX 
and X for the control, 200mg/  body weight and  400mg /  body weight of 
the animal respectively. 
 
  Haemoglobin level is found to be increased so the drug possess 
haematinic action. The drug did not show any mortality in this study but it 
produces mild histopathological changes as mild sinusoidal dilatation and 
congestion in liver, mild cloudy swelling of the renal tubules in the kidney 
with focal areas of congestion in the brain and focal perifiber oedema in the 
heart at the dose of 200mg / body weight. At the dose of 400mg, it reveals 
the presence of mild sinusoidal dilatation of the liver, mild interstifial 
oadema of the kidney, focal areas of congestion of the brain and interstitial 
oedema of the cardiac myocytes. 
 
  Thus the drug produces mild toxic effect in long term administration 
in higher doses. 
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BIO-STATISTICAL ASPECTS 
PROBIT ANALYSIS  
 
Probit means probability Unit: 
Biological assays refers to assessment of the potency of vitamins, 
hormones, toxicants and drugs of all types by means of the responses 
produced when doses are given to experimental animals. In every dose 
response situation, two components must be considered: the stimulus and the 
subjects. The stimulus is applied to the subject at a stated dose namely 
concentration, weight, time or other appropriate measure. The subjects 
manifest a response. The level of intensity below which the response does 
not occur and above which the response occurs, such a value has often been 
called threshold or limen, but the term Tolerance is now widely accepted. 
 
Median Effective Dose (ED50): It is the dose which produces the desired 
response in half the animal population tested. 
 
Median Lethal Dose (LD50): It is the dose which kills half the population 
of the animals tested. 
 
LD50 measurement (Toxicity): 
• If the test compound shows any pharmacological activity then the 
LD50 of the drug is determined. 
• By determining the LD50 , we can justify whether to proceed with the 
drug or not. 
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TABLE - XI 
ACUTE TOXICITY STUDY 
 
Group 
Dose in mg/ body 
weight of the 
animal 
No. of Rats 
No. of Rats 
died 
I 200 5 - 
II 400 5 - 
III 800 5 - 
IV 1600 5 - 
V 3200 5 - 
 
 
Since, there was no mortality of the animals in Acute Toxicity Study 
lethal dose of the drug could not be calculated. 
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TABLE - XII 
CHRONIC TOXICITY STUDY 
 
Groups Dose No. of Rats Days 
No. of rats 
died 
   0 - 
Group I 200 5 30 - 
   60 - 
   90 - 
   0 - 
Group II 400 5 30 - 
   60 - 
   90 - 
 
 
In case of Chronic Toxicity Study, with the help of physiological 
parameters such as Hematological investigations and with the 
histopathological studies the drug reaction with-in the animal can be 
assessed and are being tabulated respectively. 
 
Lethal dose of the drug Vilangathi Choornam can be calculated with 
higher dose level of the drug which can be done in further studies 
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ANNEXURE  - I 
Histopathological changes on Wister Albino Rats 
(Low dose – 200mg) 
 
Group II: 
   The effect of Vilangathi Chooranam at the dose of 200mg.  
 
Microscopy: 
 
Liver  :  Section studied shows liver tissue with mild sinusoidal  
dilatation with focal congestion. 
Kidney :  Section studied shows normal glomeruli with focal interstitial  
edema 
Heart  :  Section studied shows normal bundles of myocardial fibers. 
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ANNEXURE  - II 
Histopathological changes on Wister Albino Rats 
(High dose – 400mg) 
 
Group III: 
   The effect of Vilangathi Chooranam at the dose of 400mg.  
 
Microscopy: 
 
Liver  :  Section studied shows liver tissue with focal necrosis and mild  
sinusoidal dilatation 
Kidney :  Section studied shows normal glomeruli with focal interstitial  
edema with inflammatory cell inflitration. 
Heart :   Section studied shows normal bundles of myocardial fibres.
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SECTION OF LIVER - CONTROL 
 
H/E                                                                                                        Magnification x 100 
SECTION OF KIDNEY - CONTROL  
 
H/E                                                                                                        Magnification x 100 
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SECTION OF HEART - CONTROL  
 
H/E                                                                                                        Magnification x 100 
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SECTION OF LIVER  
(200mg / 100gm body weight of the animal) 
 
H/E                                                                                                        Magnification x 100 
SECTION OF LIVER  
(400mg / 100gm body weight of the animal) 
 
 
H/E                                                                                                        Magnification x 100 
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SECTION OF KIDNEY 
(200mg / 100gm body weight of the animal) 
 
H/E                                                                                                        Magnification x 100 
 
SECTION OF KIDNEY  
(400mg / 100gm body weight of the animal) 
 
H/E                                                                                                        Magnification x 100 
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SECTION OF HEART  
(200mg / 100gm body weight of the animal) 
 
H/E                                                                                                        Magnification x 100 
SECTION OF HEART  
(400mg / 100gm body weight of the animal) 
 
H/E                                                                                                        Magnification x 100 
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DISCUSSION 
 
  The present study with Vilangathi chooranam reveals that whether 
this durg has any adverse effect in short and long term administration 
  Vilangathi chooranam was mainly indicated for Kasam, 
Swasakasam. 
 Apart from the presence of Iron, some essential therapeutic 
compounds such as sulphate, unsaturated compound and amino acid are also 
seen. Vilangathi chooranam was prepared  as per  the procedure mentioned 
in the text Sarabendra Vaidhya Muraigal – Kasa Swasa Sikitchai. 
  The Biochemical study revealed the presence of potent therapeutic 
valued alkaloids. The SEM revealed size stabilization of the particles on 
process and the presence of nanosized particles.  Nanosized particles can 
attach with the cell surface and can diffuse readily inside the cells. Thus, the 
size of particles was able to influence the efficacy.  
 From all the observations, it can be reveals that repeated trituration 
and oxidation cycles definitely impart specific physiochemical characters to 
Vilangathi chooranam, which might be responsible for the safety and 
potent therapeutic activity of this medicine.  
  In acute toxicity study, the wistar albino rat with both sex were 
selected and divided into 6 groups, each group consisting of 5 rats.  
Vilangathi chooranam was administered in these rats in different graded 
doses upto 3200mg/100gm body weight of the animal by orally. The animals 
were observed and the details were recorded. The drug did not produce any 
mortality upto 24 hours and the animals were found to be safe upto 
3200mg/100gm body weight of the animal. 
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  The chronic toxicity study was conducted for about 90 days duration. 
In this study two dose reveals were selected from acute toxicity study for the 
drug administration 15 rats were selected and divided into 3 groups, each 
group consisting of 5 rats.  One group was administered with Vilangathi 
chooranam at the dose of 200mg / 100gm body weight of the animal and 
400mg / 100gm body weight of the animal for second group, third group 
kept as control administered only with water and honey.  The animals were 
sacrificed at the end of the experiment. The Viscera’s like heart, liver and 
kidney were removed from animal and sent to pathologist for 
histopathological report.  
 
  The histopathological studies show mild sinusoidal dilatation and 
congestion in liver, normal glomeruli with focal interstitial edema in the 
Kidney and shows normal bundles of myocardial fibres heart at the dose of 
200mg / 100gm body weight of the animal. At the dose of 400mg / 100gm 
body weight of the animal, it reveals tissue with focal necrossi and mild 
sinusoidal dilatation in liver, normal glomeruli with focal interstitial oedema 
with inflammatory cell inflitration of the kidney and normal bundles of 
myocardial fibres. 
 
  The dose administered for chronic toxicity studies in rats are relatively 
very high when compared to human dose level. The aim of giving such a 
high dose was to find out the type of toxicity produced by it. Moreover all 
these changes are warning about the adverse effect of Vilangathi 
Chooranam in long term administration at clinical side. So the prescribed 
dose in the siddha pharmacopeia of the patients is safe and above this dose 
level is not safe in long term use. 
  So further studies should be need to find about the safest dose level 
less than 200mg/100gm body weight of the animal. 
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SUMMARY 
 
 The physical and chemical characterization of Vilangathi 
Chooranam was carried out by using qualitative biochemical analysis and 
modern techniques such as Fourier transform infra-red spectroscopy, 
Inductively coupled plasma analysis and Scanning electron microscopy. The 
magnetic ore of iron transforms to a stable oride form during the process of 
chooranam formation and forms the main component form of Vilangathi 
chooranam. The repeated method of purification by horsegram decoction 
and heat treatment does result in conversion to oxide form in the finished 
product of Vilangathi chooranam. The organic content of processed 
materaial degraded gradually. 
  The physical and chemical evaluation revealed that Vilangathi 
chooranam is a dark brown colour powder with the particle size distribution 
of 20µm. A clearly identifiable fraction of Vilangathi chooranam particles 
were below 50 nanometer. The presence of nanosized particles in the trial 
drug might impart the therapeutic property of this medicine. 
  Elemental analysis of Vilangathi chooranam revealed that heavy 
metals like arsenic, lead and cadmium were below the deduction limit and it 
also revealed the presence of minerals like calcium, Iron, Potassium, 
Sodium, Phosphorus and sulphur under acceptable limits at the prescribed 
dose of Vilangathi chooranam. 
  In acute toxicity study, the animals were found to be safe upto 
3200mg / 100gm body weight of the animal.  In chronic toxicity study all the 
treated animals were survived throughout the dosing period of 90 days at the 
dose level of 200mg and 400mg / 100gm body weight of the animal. But 
significant changes marked in the body weight of the animal, haematological 
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and histopathological studies. The haematological study shows gradual 
increase in the haemoglobin level upto 90 days of the study. Gradual 
increase in the body weight of the animal also observed. 
 
  The histopathological study revelas that the Vilangathi Chooranam 
produces mild histopathological changes like mild sinusoidal dilatation of 
the liver, mild cloudy swelling of the tubules in kidney, focal areas of 
congestion in brain and focal perifiber oedema in the heart at the dose level 
of  200mg / 100gm body weight of the animal. At the dose of 400mg / 
100gm body weight of the animal, it reveals tissue with focal necrossi and 
mild sinusoidal dilatation in liver, normal glomeruli with focal interstitial 
oedema with inflammatory cell inflitration of the kidney and normal bundles 
of myocardial fibres. 
  Thus the durg Vilangathi chooranam produces mild toxic effects 
on long term administration. All the details regarding the results like 
observation, Haematological Reports and Histopathology report are 
presented. 
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CONCLUSION 
 
   From the above studies, it was concluded that the drug “Vilangathi 
Chooranam” produces mild histopathological changes in liver, kidney 
during long term administration in higher animal dose i.e 200mg, but not in 
lower dose. Hence this drug is always safe to the human, even in long term 
administration with proper anupanam and Pathiyam for the treatment of 
Kaasam and Swasa Kaasam. 
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